
AIRS IN ORBIT BIAS AND NOISE EVALUATION

CHANNEL BIAS

MEAN DIFFERENCE BETWEEN OBSERVED RADIANCE (CLEAR CONDITIONS) AND
RADIANCE COMPARED FROM “TRUTH”
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ERRORS IN PHYSICS, INSTRUMENT RESPONSE FUNCTION, CALIBRATION

ADD BIAS TO COMPUTED RADIANCES

NEEDED IN CLOUD CLEARING AND RETRIEVAL STEPS

CHANNEL NOISE

STANDARD DEVIATION BETWEEN OBSERVED (CLEAR CONDITIONS) RADIANCES
AND BIAS CORRECTED RADIANCES COMPUTED FROM THE “TRUTH”

COMBINES INSTRUMENTAL NOISE AND COMPUTATIONAL NOISE

NEEDED FOR CHANNEL NOISE COVARIANCE MATRIX

TWO COMPLICATIONS

WHEN IS IT CLEAR

WHAT TO USE FOR TRUTH



EXPERIENCE WITH TOVS DATA

RAN RETRIEVALS ON 2X2 ARRAY OF HIRS2 SPOTS

CASE CALLED CLEAR IF ALL SPOTS THOUGHT TO BE CLEAR ≈  30% OF ACCEPTED
RETRIEVALS

LOW CONTRAST BETWEEN SPOTS

OBSERVED RADIANCES CLOSE TO WHAT IS EXPECTED

“TRUTH” USED 6 HOUR FORECAST T(P), Q(P) AND RETRIEVED TSKIN

FORECAST IS THOUGHT TO BE GLOBALLY UNBIASED FOR T(P)

COMPUTE BIAS FOR TEMPERATURE SOUNDING CHANNELS ONLY

H4-H7, H13-H15, M2-M4

WINDOW CHANNELS ASSUMED UNBIASED

MOISTURE, OZONE CHANNELS NOT CORRECTED



FORM OF TOVS BIAS CORRECTION

BIAS DEPENDS ON SCENE, SATELLITE ZENITH ANGLE θ

USED FORM
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WHERE Θ  IS ENSEMBLE AVERAGE BRIGHTNESS TEMPERATURE

KEPT AN ENSEMBLE OF LATEST 2000 CASES

CASES MUST BE CLEAR

RETRIEVAL MUST BE ACCEPTED

RETRIEVAL MUST BE CLOSE TO FORECAST

KEPT TRACK OF AVERAGE BIAS EVERY TIME 150 NEW CASES ADDED
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CHANGE TO NEW COEFFICIENTS IF  ∆Θ ∆Θi
N

i
O−   > 0.3K FOR ANY CHANNEL

∆Θi
O IS BASED ON COEFFICIENTS USED TO PRODUCE RETRIEVALS

NEW COEFFICIENTS BECOME OLD COEFFICIENTS IF CHANGED

COEFFICIENTS CHANGE SLOWLY WITH TIME





APPROACH WITH AIRS

CLEAR TEST

WE USE EQUATION
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FOR j=1,9 FIELDS OF VIEW

WE LOOK AT EIGENVALUES OF ∆ ∆′ −R N R1  FOR 76 CLOUD FILTERING CHANNELS

N IS CHANNEL NOISE COVARIANCE MATRIX

LARGE EIGENVALUES IMPLY CLOUD FORMATIONS

CURRENTLY SAY CLEAR IF NO EIGENVALUE GREATER THAN 20

SET ALL ηj = 0

APPROACH NEEDS REFINEMENT AS A CLEAR CASE TEST

CAN ALSO USE RETRIEVED CLOUD FRACTION α









TRUE CLOUD COVER STATISTICS FOR CLEAR FLAG TEST
TRUE CLEAR CASES ( . )αTRUE < 02

TRUE        AVG FOUND CLR         AVG FOUND CLR   AVG
GRANULE CLEAR COVER %  λ < 20 COVER % λ α< <20 02, . COVER

101 17 1.36 7 1.32 2 1.81
108 26 0.41 14 0.29 9 0.23
125 639 0.32 328 0.25 175 0.29
156 211 0.82 106 0.92 49 0.67
174 3 1.03 0 0 0 0
192 26 1.26 7 1.31 1 1.22
198 0 0 0 0 0 0

ALL 922 0.49 462 0.44 236 0.39

TRUE CLOUDY CASES ( . )αTRUE < 02

TRUE        AVG FOUND CLR        AVG FOUND CLR   AVG
GRANULE CLOUDY COVER %  λ < 20 COVER % λ α< <20 02, . COVER

101 868 40.78 43 13.24 2 5.07
108 1024 49.61 2 4.06 0 0
125 577 14.67 54 4.26 28 3.68
156 1070 22.38 210 6.33 19 4.26
174 919 42.86 3 3.89 1 4.85
192 968 34.73 3 3.11 1 2.15
198 551 67.27 0 0 0 0

ALL 5969 38.26 315 6.85 51 3.95



WHAT TO USE FOR “TRUTH”

WE DO NOT PLAN TO USE A FORECAST MODEL IN OUR ANALYSIS OF THE DATA

RADIOSONDES ARE SPARSE (NEED CLEAR CASES) AND INCOMPLETE VERTICALLY

WE PLAN TO USE THE SOLUTION AS “TRUTH”

MANY REDUNDANT CHANNELS AT MOST LEVELS

SOLUTION SHOULD NOT BE AFFECTED BY BIASES IN A GIVEN CHANNEL

STATISTICS KEPT FOR LAST 2000 CLEAR ACCEPTED CASES

UPDATE BIAS COEFFICIENTS WHEN A CHANNEL AVERAGE BIAS CHANGES
CONSIDERABLY



FORM OF BIAS EQUATION

CHANNEL BIAS DEPENDS ON STATE, ZENITH ANGLE

THE FOLLOWING FORM IS PROBABLY SUFFICIENT
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WHERE Θ j AND Θk   ARE OBSERVED AMSU AND HSB RADIANCES

∆Θi i iA C= +, .0 0 82   IS MONITORED FOR CHANGES


